398 

Napieriaii Ijogaritiii]^ of 5 =r 

1-6094379 1243410 03746100 75.^3312^ ^,618763 

9525601 3542685 1772191 2046780 8257554 

5759268 0738412 2078288 5798574 ^982,618 

51^4170 80^23.3^ 1773351 3644^iop f45^to 

^P4333 5|7PS^4 i%l^on l^^^^U $^^^BH 

3tp493i 6408586 1451680 346350^ 54-j-Sc. 

Napierian Logarithm of 10 = 

2,'302^585o 9299404 5684017 9914546 8436420 

7601 loi 4886287 7297603 3326304 4104637 

^513707 3005047 7^^3093 1400711 3354530 

3350481 2381057 6355463 4093686 9182209 

?4IS335 9^29761 ^312394 I299109 9105717 

7784979 7747709 ..^399.376 1744515 35+«^c. 

Modulus of Common System of Logarithms ss 

•434Z944 8190325 1827651 1289189 1660568 

2294397 0058036 66566 II 4454084 2952103 

205613! 938891?. 2647096 .6953461 i4^pP43 

3938056 4705613 431223P 2306044 2^927744 

1521725 4737266 8184290 1072329 4707504 

5865061 2932297 5502468 1291564 99-J-&C. 

The foj"ggping values are, it is presumed, <?prrect to tlie last ^gwye 
Ipplliisiv^. 



Fehruary 9, 18S4. 

SIR FREDERICK POI^tOCK, M.A., ¥.F,;in the Chair. 

■M paper was in pp,r|; reaiti, lefttifejed " Fui^ther researehe§ iiito lhp 
properties of the Sulphate of lodQ-Quinjije or Jierapa^^ 
especially in regard to its Crystallography, with additional facts 
concerning its optical relatiopis." By William Bird Herapath, M.D. 
Communicated by Golding Biydi M.D., F.R.S. Beeeived Jan. 27, 
1854. 



February 16, 1854. 
COLONEL SABINE, R.A,, Treas. and V.P., in the Chair. 

Joseph Beete Jukes, Esq., was admitted into the Society. 

The reading of Dr. Herapath's paper was resumed akid concluded. 

After referring to the observations of Professors StpJ^es and Hai- 
dinger, as well as tg papers already published by himself on this 
subject in the Fhilosophicai Magarine, the eiuthor gives an account 
of a set of prisms perfectly complementary in their optical characters 
to those previously described by hi W,; and pi*ovpsthis fact by an ela- 
borate comparison of their various optical relations; from which it 
appeared, that whilst the ^-prispas (those described' in Philosophical 
Magazine for March 185?) wep tptally impervious to a beam of 
polarized light, reflected from glass plate% when the plane of the 
length of the prism was at right Angles to the plane of primitive 
polarization, the /3-prisms (those how examined) were equally ab- 
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sprient of a vertioalJy polarized beam, whpn the plane of thek lengtli 

lay parallel to that of primitive polarization. 

These prisms may be readily made by the following process :— 
Dissolve 10 grains of disulphate of quinine in half a fluid ounc^ 

of spirit of wine, having 3 grains of benzoic acid dissolved in it also ; 

adding 2 drachms of water and warming thevvhole to complete. 

solution, then upon adding a few drops of spirituous solution of 

iodine and placing in repose, prismatic crystals having the follo^ug 

properties ai^e produced ir-rr- 

1. When two are crossed in superposition at right angles to each 
other or even at 80% the overlapped space is " black ^* if the crystal^ 
dcie sufficiently thick, but reddish brown or violet- red if very thin ;. 
in these respects they perfectly coincide with the a-prism^. 

2. When examined by polarized light reflected from glass, the. 
vertical evj8tB\B now appear black, whilst the horizontal prisms ar% 
almost perfectly transparent to the polarized beam. 

/ 3 . Upon introducing the selenite stages beneath the prisms, those, 
which previously obstructed the polarized h^a^m and appeared ^^'^blacjc/'. 
transmitted the '^ red " or " blpe '' goIquIcs of the selenite filw,, 
whilst the, I >tran^parent, hprizontal prisma , exhibited the cqinple- 
mentary colour^, viz. the green or yellpw. 

The last two completely decided theircpinp}ementarychp9,c^^ 
for whilst the /3-prisms were " black," " recj " qv '* blu^," when the 
planes of their length were veftiml, th§^ i^^^prisms were '' blapkv * 
'6 red" or '- blue " whilst the plaaes of thfir length w^re ko^izmtalfy 



4. But by mixing ; the two prisms uppi^ one ^lid^ their perfesctly 
Qumpjementary chafaeter vmscpinpletely demonstrated, fpt when an 
(X^prism was crosscsd at right angl^^ by a /3^ the square jpace 

where they overlapped was still transparent to common light | but if 
a /itprism were overlapped by an a-prism, the length of the two being 
parallel to each. other, the oblowg space where thpy pverlapped bcr 
came black from their doubly absorbent properties ; in short, the 
optical examination fully proved the iiomplementary character of the^e 
crystals length for length, 

It was further shown that two varieties of hexagons existed ; those 
produced from strong ; spirituous splutipns were longer than broad, 
atid possessed two acute angles of 65° and four eq\ial angles of 
1 47^ BQ' . Examiied by a vertiq^Hy plane- pplari?ed beam, ihe^^ 
were ** black "when a line passing through the long diaj^eter py 
acute angles was parallel tp the plane pf pfimitiye polarization : the§e 
the author called ** acute" or/S-he^agpns, The hexagons produpe4 
from acetic acid solutions, on the other hs^nd, wpre '* obttise" in t;heir 
character, and had two, angles pf 115° ^nd four equal angles of 
122° 30'. These, when examined by vertically plane-pplarizedlight^ 
were always " black ' • when a line passing t|irp|;gh the twp 9,ngles 
of 1 15° was perpendicular to the plane of primitive polarization : the 
author called the^e** obtuse " or a-hexagons. 

The rhombic crystals which presented th^mselve§ wpre alsp "black!*, 
(examined in ^e same way) when their Ippgdiapaeters lay parallel 



to the plane of primitive poiarization, but Iransparerit M^hen they 
were rotated 90°. 

It was also shown that the doubly absorbent powers of the primary 
rhombic crystal extended more or less on each side of the vertical 
position, through an arc of 60*^, so that upon rotating a crystal 
through the whole circle, there .were two arcs of 120°, in w'hich the 
crystals were more or less darkened, and two of 60°, each in which 
the light passed through without loss; this transparency was of course 
at its maxinum when the longer diameter of the rhombic plate lay in 
g, horizontal position, and gradually became less evident through an 
arc of »30° above and below this line. By a careful measurement 
of the angles of the various crystalline forms and by the results 
of their optical examination, it appeared that they may all be ob- 
tained from the right rhombic prism, the acute angle of which is 
65° and the obtuse 115°, the major axis being to the minor as 
1*57 to 1, whilst the prism itself had scarcely appreciable length. 
It was a mere rhombic scale ; but considered as a short prism, the 
axes were ^^^^> Mj|-, T~^ the quantity for P" not being absolutely 
determinable in consequence of its variability and minuteness. 

It appeared also that the a-prism and obtuse hexagon were the 
results of truncation of the acute angles of the primary rhombic j)late 
or prism by planes at right iangles to the plane of primitive polariza- 
tion, when the crystals were *' black," when examined by vertically 
plane-polarized light; whilst the /5-pnsm and acute hexagon resulted 
from truncation of the obtuse angles of the same primary form by 
planes parallel to that of primitive polarization, the crystals being 
** black" when examined by a v&tically plane-polarized beam ; and 
that the octagonal and square plates, and rectangular parallelogram 
- resulted from the coincidence of these truncation planes in the same 
individual form. 

It was shown that the solvent medium had the power of developing 
these truncation planes, and it appeared that water produced the 
a- truncation, and spirit the /3- truncation ; and if the two opposing 
forces of water and spirit were made equal in intensity, they neu- 
tralized each other, so that the pure primary rhombic prism resulted 
without truncation. 

It was further shown that hyponitric ether developed other 
crystalline forms, converting the rhombic plate into one of 75° 
and 105° by truncation planes upon the acute angles of the primary 
rhombic plate, cutting off portions equal to half the long axis, 
and leaving the shorter or transverse axis untouched. By this 
means the new rhombic crystal appeared " black " when the longer 
diameter was at right angles to the plane of vertically polarized 
light, as if it had been rotated through 90°, whilst it absorbed the 
polarized light as before. 

As from tlie examination of certain rectangular quadrilateral prisms 
of the a and /3 varieties, it appeared that Herapathite possesses 
doubly absorbent powers of nearly, if not perfectly equal intensity, 
in directions coincident with all three rectangular axes P%M" 
and T^i the author inferred that the development of their optic 
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axes eould not be reasonably expected in these directions. He 
considered that the biaxial systems of rings would be found to exist 
in thicker crystals (when discovered), having triangular replacement 
planes upon the solid angles, either of the shorter or longer oblique 
diameters of the right rhombic prism, and the results of these optic 
axes would be seen in a direction perpendicular to these surfaces of 
replacement. 

The various formulae necessary to produce different crystalline 
forms are given in detail. 

The author enters into a re- discussion of the double refractive 
powers, and attempts to show that Herapathite possesses a 
principal axis having " positive " characters. He also endeavoured 
to measure the thickness of certain very thin plates, by the differen- 
tial tints produced by the exercise of their doubly refracting powers 
upon the colours of the selenite stages, and found that these thin 
plates raised the blue of the second order to the yellow and violet ; 
the red of the second to the violet and blue-grey ; and the green of 
the same to orange and violet of the second order. Assuming, there- 
fore, this substance to haye similar doubly refracting powers to 
selenite, and of equal intensity, and also the same index of refraction, 
their thickness may be estimated as equal to that of a plate of selenite 
necessary to give the same difference in tint, viz. '000517 of an inch. 

These very thin plates no longer possessed the Cantharides-like 
or brilliant metallic green colour when examined by reflected light. 
They appeared more like portions of the elytra of the Blatta 
germanica ; still reflecting a polarized beam, but of a brown colour, 
and also retaining their doubly absorbent powers when examined by 
transmitted light. 

The author considers that his recent investigations indicate that 
whatever properties Professor Stokes may have assigned to the ray 
reflected from the a -prisms (which alone were experimented on by 
him) in the principal plane of the breadth, must be equally true in 
that reflected from the primary rhombic prism in the principal plane 
of its length, i, e. its long diameter ; and whatever properties he may 
have assigned to the reflected ray from the principal' plane of the 
length of the a-prism, will be equally true of that reflected from 
the primary rhombus in the principal plane of the breadth, i. e. its 
short diameter. 

The paper concluds with some recently determined facts relating 
to the chemical characters of this peculiar substance. 

Its sp. gr. at 60° Fahr. was found to be 1*895. 

It is very sparingly soluble in ether, turpentine or water at the ordi- 
nary temperatures, scarcely more than -a-ro o^th part; boiling water does 
not dissolve yoVo^^^ part. It does not appear more soluble in ether 
or turpentine by boiling. Chloroform does not dissolve it, but has 
a great attraction of surface for it. 

Alcohol of *837 dissolves -g^-l-Qth part at 57° Fahr., and by boiling, 
it takes up -/o^th part, which readily crystallizes on cooling in 
/3-hexagons. 

Acetic acid, sp.gr. 1*042, dissolves yl^^^th part at 60° Fahr., and 
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^^^th part at boiling temperature-f--^iodine volatilizing if the heat it 
prolonged. 

Diluted sulphuric «d(?, sp. gr. 1^0682, does not dissolve it at the 
ordinary temperatures, but does so readily with the aid of heatv 
4^2^/;?^. «e?W, sp.gr. 1*845, rapidly dissolves it. 

Diluted hydrochloric acid has but little action on it, but when 
concentrated, it almost instantly reddens, without dissolving it ; 
upon boiling, it forms a yellow solution, from which minute dark 
opake radiating aciculae deposit on cooling. 

JVeYw ttcM immediately decomposes it even in the cold: upon 
raising the temperature, iodine at first volatilizes y then nitrous acid 
vapours are evolved. Iodine is probably partially converted into 
iodic acid. 

Hyd^rg-^sulphuric acid passed through its alcoholic or acetic acid 
solution at once decomposes it, converting the iodine into hydriodie 
^cid, with separation of sulphur. 

Alkalies and alkaline eaMs in solution at onoe deconapose ity 
removing the sulphuric acid and leaving* a iNaples yellow residue 
containing the quinine and a portion of the iodine j a soluble iodide 
of quinine is also formed in ammoniacal liquids. 



